Abstract
Introduction
Sustainability is now recognized as a key factor in the development of the education system (Corcoran & Wals, 1999) , and todayís political and practical considerations oblige educators to consider the best way to embed it into the education and curricula at all levels of education. Education contributes to the development of a sustainable community, economy and social system. In order to support a sustainability-oriented educational environment, teachers must first be responsible for the implications of their educational practices and need to understand how these actions affect the community. Pre-school education needs to be oriented towards sustainability and stress the importance of holistic and interdisciplinary learning. Research shows how pre-school education can become more sustainable if it incorporates sustainability into the pre-school curriculum (Salite, 2002; Salite et al., 2004) . The discussion offered by the authors supports their claim that reconciling sustainability and development requires a complex holistic approach that goes beyond the frames of traditional pre-school educational practices. Educators need to design programs related to sustainable development in preschool with a view towards a more holistic approach that permits sustainable educational practices to be implemented. This article presents some practical suggestions for initiating sustainable education in pre-school, based on the following principles, which include: 1) developing a school culture committed to the principles of sustainable development; 2) involving the whole school community including teachers, students, administrative staff, and parents; 3) promoting a shift within the broader community towards more sustainable practices and processes; 4) improving teaching practices and learner outcomes, 5) including values education, cultural and environmental change, 6) encouraging pre-schoolers to achieve social, environmental, educational and economic outcomes (Wheeler & Bijur, 2000) . Pre-school curricula establish the criteria necessary to enter school. These requirements can be based exclusively on modern comprehensive pedagogy, yet still contain important elements concerned with sustainability. Today, educational practice in Latvia still largely ignores aspects related to sustainability. Fortunately, we can find a few pre-school establishments where the aspects of sustainability are integrated in the educational environment. Results of the given research indicate to the effectiveness of application of sustainability elements for preparing pre-school children for school.
Theoretical overview of the childís readiness for school
Going to school for the first time represents an important change in the life and activities of a child. The transition to a new environment sometimes causes emotional discomfort because of the childís intellectual and personality development. However, professionals can distinguish many general and specific qualities needed to successfully adapt to the school environment, some of which include: 1) appropriate age-level interaction and cooperation, 2) a positive attitude to other students, 3) positive expectations from the adults, and 4) empathy towards others. In order to undertake the role of the first grader, the specific attributes include the acceptance of the new social status, the awareness of idea and criteria of volition and self-evaluation, and courage to ask questions (Божович, 1995; Гуткина, 2002) .
Traditionally, the most important criteria of childís school readiness is his/her level of mental development. Vygotsky (1984a Vygotsky ( , 1984b Vygotsky ( , 1991b , however, was among the first researchers to propose that school readiness does not imply quantitative knowledge. Instead, he argued that only the adequate development of psychic functions could ensure the successful beginning of school studies.
Empirical studies (Божович, 1968 Витцлак, 1986; Гальперин, 1985; Jirasek, 2003) have shown that only healthy children with sufficient functional readiness can successfully begin school. This is usually referred to as ìschool maturityî. Otherwise, the study load may lead to a worsening of a childís health and a decline of operational capability. Psychologists (Кравцова, 1993; Леонтьев, 1972; Лунге & Тувикиене, 1982; Мыттус, 1982; Сыэрд, 1982) have designed an instrument to determine child readiness for school. Upon entering school, a child has to be sufficiently mature physically, socially, cognitively, affectively, and volitionally.
The main dimensions determining whether a child is ready for the study process are the levels of morphological, functional, and mental development (Выготский, 1966 , 1991a , 1991b Breuer & Weuffen, 1986) . It is important, however, to recognize that psychological age reflects general psychic development. In other words, the early expression of certain abilities is not an indicator of school readiness. School life involves a child opening him/herself to a different world. According to Bozhovich (1995) , the major features of pre-school children are imagination, pictorial thinking, self-awareness, and pupilís inner position. These features ground the intentionality determining the self-monitoring of cognition and behaviour.
The analysis of works by Anastasi (1996) , Kees (1983) , and Witzlack (1986) on evaluation of childís readiness for school allows to distinguish three basic components in it, namely, 1) cognitive readiness, 2) social readiness, and 3) volitional readiness.
The major indicator of readiness to follow the school programme is not knowledge and abilities, but the level of development of the childís cognitive sphere.
The characteristics of perception are expressed in selectivity of perceptive activities. Preschool children have to learn the hand and eye coordination and certain rational ways of studying the external qualities of objects, which helps them to perceive and analyse different complicated objects rationally. Upon entering school, children intentionally begin paying attention (Кравцова, 1993) . Children begin to recognize the different activities of attention: focused, sustained, selective, alternating, and divided attention. Unintentional attention will not become intentional without an adult intervening to help organise a childís attention by introducing new and varied kinds of activities.
Memory development is very important during the first stage of studies. In order to comprehend the curriculum successfully, the memory of older preschool children should also become intentional. This gives children an opportunity to retain, store, and reproduce study material effectively (Эльконин, 1995) .
The development of thought plays a significant role in a childís learning process. Older pre-school children have to develop both imaginative and activity-based thinking. The thinking pattern of pre-school children is based on manipulations of real objects or their representations, which is why their activity-based thinking is expressed in practical activities, but their imaginative thinking develops in cognitive activities. Vygotsky (1983) has indicated that the development of the cognitive and affective spheres is essential for preparing a pre-school child for school. Social readiness, a willingness to learn, and learning achievements significantly determine a childís school readiness.
Childís willingness to study at school is related to the formation of a new construct (Эльконин, 1981, 1995) , which is defined as ìpupilís inner positionî (Божович, 1968, 1995) . These are the aspects of a childís behaviour that manifest themselves in the process of acquiring knowledge and in developing relationships with adults.
A childís emotions also play a significant role in determining his/her positive or negative attitude towards school. As some researchers indicate (Бугрименко & Цукерман, 1987, 1994; Давыдов, 1972; Нежнова, 1988a, 1988b; Салмина, 1988) , the willingness of a child to acquire a new social status ñ that of a pupil ñ has much to do with a child:
understanding the importance of study process; respecting teachers and peers; having a positive attitude towards a book as a source of knowledge.
Social readiness towards school also includes a childís communicability and communication skills. A child has to be able to cooperate with classmates and teachers. Every child has to acquire skills to join the childís community and work together with other children, as well as be able to communicate with adults. In this case, if the adult is attentive towards the child, the child is developing skills to differentiate the appropriateness of communication in different situations.
Development of volition is an important aspect in childrenís pre-school development and is closely related to the development of their affective sphere (Божович & Славина, 1979) . The development of volition is an important indicator of readiness for school studies. Older pre-school children have to acquire major components of volitional activity, which includes being able to: set the aims; make decisions; work out and implement a plan; overcome obstacles; evaluate the result of his/her action.
Willingness to attend school and achieve academic success depends on the degree a child has developed intentional behaviour, i.e. the childís ability to sustain self-control in his/her activities and behaviour. Children with this ability display individually and internally conditioned behaviour.
Pre-school education in the context of sustainability
Latvia presently has several school entry requirements, including ABC skills, the ability to write and count, as well as other general skills. These are objective demands stated in pre-school curriculum. In Latvia, there are presently two typical approaches for meeting these demands. One can be viewed as a traditional environment where certain time is provided for the acquisition of curriculum. The schedule is divided in classes, which are similar to classes at school. The traditional approach underlines teacher directed classes where less initiative and creativity is left for the child. The activity of children is directed by a teacher and they must follow teacher instructions. Knowledge is transmitted directly to the child. In a sustainable environment, the teacher provides opportunities for inquiry where students can find their own solutions to problems. Several preschools in the Latgale region of Latvia already have introduced the integrated elements of sustainability to prepare children for school (Salite, 2002) . This approach involves several elements involved in a childís development and upbringing: 1) social and valueoriented development, 2) cognitive development, and 3) aesthetic development.
Social and value-oriented development may be considered the most important to reinforce with pre-school children as this developmental aim is closely integrated with all other spheres of upbringing and development in pre-school education. For example, within the framework of sustainability, the theme ìIntroducing the surrounding worldî (Part 1 of the theme) as an element of the developmental program has been introduced in pre-school through topics on social relationships, learning about professions, certain historical events and facts, and other phenomena of contemporary social reality. The topics of other lessons offer learning the basics of safety issues, basic knowledge about the structure and functions of human body, etc.
In the youngest and middle pre-school age groups, pre-school teachers organise specifically designed games and situations to help develop values. Story telling and role play, i.e. the modelling of social relationships, offer significant opportunities for social and value-based development. In the older and final pre-school age groups, children receive special lessons called ìsocial developmentî, which help them form notions about the norms and rules of behaviour, traditions, and culture of communication.
Cognitive development within the pre-school curriculum of upbringing and development ìIntroducing the surrounding worldî (Part 2 of the theme) is fostered by lessons where children get to know natureís objects and phenomena, as well as material culture. Discussions and excursions give the opportunity for the children to observe natural phenomena, plants and animals, flow of traffic, and jobs. The thematic corners are equipped with the educational games and materials. Some kindergartens have a nature corner where children can observe animal behaviour and take care of them. The teacher makes a great use of audio and visual materials including pictures, illustrations, video films, soundtracks, etc. This helps children develop the notions of colour, form, and size, as well as to understand the peculiarities of different materials ñ the foundation for the development of cognitive processes.
Aesthetic development is an essential component in pre-school education. While integrating the elements of sustainability, a major stress is on the creation of a stimulating development-oriented environment. A sustainability-oriented educational environment includes a number of basic components that are required for the aesthetic development of children. Consequently, the children are exposed to a classroom environment containing natural elements and objects (the natural landscape of the pre-school, the small pets and plants in the classroom, etc). Specific conditions for sport and recreation activities, games, and artistic activities are also promoted. The environment has to be organised in a way that a child can actively interact with it and creatively transform it.
Based on the above-mentioned theoretical views on the psychological readiness of pre-school children to begin formal studies, the aim of this study is to show that preparing children for school within the environment oriented toward sustainability is more effective than preparing children for school in traditional educational environment.
Methods of the study
The participants of the study were children from Daugavpils city kindergartens. Two different pre-schools were selected for the purpose of the research, and each group of children in these kindergartens consisted of 45 children. The upbringing and learning process of one group was organized according to a traditional educational environment without elements of sustainability, while the other group of children was embedded in an educational environment interwoven with the elements of sustainability. The elements of sustainability were introduced in this group within the timeframe of two years. During the test period, the age of children varied from 6.0 to 7.0 years. None of the children in this study had previously attended school.
The following methods were used: 1. The task ìHouseî (Гуткина, 2002) requires the child to copy an example of a house. This method permits professionals to evaluate the sensory motor development of children. The development of fine motor skills and the coordination of hand movements, as well as the development of direct attentiveness were observed. Children were interested in performing the tasks; therefore, this did not cause any difficulties for them. 2. ìYes and Noî (Гуткина, 2002) , where the child was not allowed to use ëyesí or ënoí in responding to questions. According to the game rules, children needed to answer researcher questions (for example: Is it dark at night?) without using the words ëyesí or ë no.í The authors tested how quickly children could make decisions in a difficult situation, determine the number of words, and how well they could use synonyms. To complete this task, the children needed to exercise self-control. 3. ìBootsî (Гуткина, 2002) , where the child had to put boots on different animals according to the animalís number of legs (for example, the goose has two legs). This task reveals the mathematical skills of children as well as their knowledge about their surroundings. 4. ìSequence of eventsî (Блейхер & Крук, 1986) , where four disordered pictures were offered to the children who then had to correctly order them. This task develops childrenís logical thinking, deductive skills, and level of thought. The pictures depict actions in fairy tales, nature scenes and episodes about the lives of animals. This task helps children acquire the specifics of everyday life from the people most familiar to them. 5. With the help of the task ìPhonetic hide-and-seekî (Гуткина, 2002) , the authors determined if children have an adequate perception of phonetics and phonematic listening skills of their native language. In this activity, children must repeat the sounds after the adult. 6. Structured interview to determine the place of social and cognitive motives within the overall structure of motives (Гуткина, 2002) . This activity helps discover the different motives of children: Is the primary motive of the child to play or to learn? This activity permits the child to select between two activities. The teacher offers to play with toys familiar to the child or, together with the researcher, read unknown book. If a child chooses reading the book, his/her dominating motive is learning.
These tasks allow researchers to distinguish three aspects of school readiness within the context of sustainable development: social (orientation toward the surroundings and relationships), cognitive (features of inquiry), and emotional (managing oneís emotional world).
The tasks for children were offered during a learning process in pre-school within the framework of the official pre-school curriculum. Classes were held every day within the time line of one month. Confidentiality was respected although the general results were shared with pre-school teachers without mentioning the names of children. All methods were applied in a context of play.
Results of the research
The children from the environment without the elements of sustainability Using this method, which allowed us to determine the dominance of play or cognition motifs, we discovered that the cognitive motif was dominant among 69% of children, while the play motif was dominant in 31% of the children tested. The psychological construct of the ìpupilís inner positionî was detected among 41% of future first-graders, while 59% of children did not show the ìpupilís inner positionî. It is important to note that only a few children expressed an unwillingness to attend school. In general, children wished to go to school and they were primarily motivated to study. Some of the answers compiled about why children wanted to attend school were:
Iím tired to be in kindergarten. It will be better for me at school. I want to attend school so that I wonít be forced to sleep during the day. There are many children in school and I will have new friends. If I go to school, I will have grown up. That means that I will be allowed to walk on my ownÖ Some of the answers show that children want to attend a school not so much to study, but to change routines of their daily lives they do not like very much. These answers point to the lack of study motivation.
When performing the task ìHouseî, 36% of children succeeded reproducing (redrawing) the sample house without mistakes. Inability to copy the given sample points not only to a weaker study motivation, but also to a weaker hand and eye coordination and to the lack of diligence in solving such tasks.
When performing the task ìYes and Noî, 62% of children succeeded in completing the task, showing that these children have already become familiar with games with rules, or had learnt to play.
Results of the ìBootsî activity revealed that 41% of the children successfully completed the task, 25% partly succeeded, and 34% of the children failed. These results are significant because they reveal that fewer than half of children succeeded in a task related to generalisation, although the ability to generalise is a prerequisite to begin formal studies.
When performing the task ìEvent sequenceî, 52% of children succeeded with the task. They could reconstruct the sequence of events represented by the disordered pictures correctly and create a story according to these pictures. Children who have developed the process of generalisation, perception, and speech do relatively well in this task. The difference between the number children who succeeded and failed on this task is not statistically significant.
Working on the task ìPhonetic hide-and-seekî, 71% of children were able to find corresponding sounds in words correctly and 29% of children failed to do so. Possibly, this 29% of future first-graders may have difficulties in their studies because they were taught to read using phonetic analysis of words. It is also certain that pupils with weak phonetic audition will often commit errors when writing.
Research shows that some children from this group do not yet possess a study motivation. Although study motivation, expressed as ìneed for inquiryî is expressed very clearly, this is insufficient to insure successful performance in the study process; social motifs are also required.
Weak development of the generalisation process is a characteristic of this sample groupís intellectual sphere. Speech in this group is also underdeveloped.
The children from the environment with the elements of sustainability
Data indicates that the cognitive motif dominates among 71% of children, while the play motif is prevalent among 29% of given sample group. The ìpupilís inner positionî is developed among 52% of children, while 48% of children need to develop further. Some children in both groups are willing to go to school not to study, but because of the opportunity to change the order of things in their lives.
The percentage of children succeeded with the task the ìHouseî is 56%, while 44% were unable to solve the task. Mistakes are usually caused by a careless attitude about performing these tasks or by underdeveloped sensomotoric coordination (Венгер, 1981, 1988) .
The results of the method ìYes and Noî show that 31% children in this group are unable to follow instructions. This percentage is quite high, especially taking into account that the task is performed in the form of an interesting game.
The results of the ìBootsî method show that 63% of children in this group solved the task on generalisation well enough, 19% of children partly succeed, and 18% of children failed to do so.
Children proved to do well on the ìEvent sequenceî task with 66% of the children in this group doing well, while 34% performed unsatisfactorily. The ìBootsî and ìEvent sequenceî tasks allowed us to judge an individual childís development of generalisation. Similar to those in the previous group, these children did well ìPhonetic hide-andseekî method, which helps monitor the development of phonetic audition. In this case, 82% of children performed the task correctly, and 18% of children made mistakes, i.e. could not define the right sound.
Our research shows that in the group of children educated in an environment without elements of sustainability, only 6% of children were ready for the school. This percentage increased to 17% for children who received schooling with elements of sustainability. The results presented in Table 1 indicate the dominance of cognitive motives and also both compared groups contain the similar numbers of children with the dominant cognitive motives. The ìpupilís inner positionî is expressed stronger among children of the group with the elements of sustainability. Children from the educational environment with the elements of sustainability were better able to work with samples than children from the group without the elements of sustainability. This analysis shows that children from groups both with and without elements of sustainability successfully perform easy work according to rules. The children from the group with elements of sustainability have a better developed generalization skill, which shows their curiosity towards the surrounding world. This analysis indicates that the level of logical thinking is higher among the children of the group with elements of sustainability. Also, phonetic audition is better developed among the children of the group with elements of sustainability. Children perceive and sense the surrounding world clearer and feel more comfortable in it.
Discussion
Calculating the average of the different tasks shows that only 6% of children from the group who studied in the environment without elements of sustainability are completely ready for school. Evidently, 94% of children from this group have not reached this school readiness. In the other group of children who studied in the environment with elements of sustainability, 17% children appeared to be ready for school studies. Consequently, 83% of these children were not ready for formal schooling either. There were, however, significant differences between these groups with regard the performance of specific tasks.
The research data shows that ìpupilsí inner positionî in the group who studied in the environment with elements of sustainability is more expressed. Consequently, these children have a higher level of readiness in the affective and cognitive spheres (Выготский, 1983) , in the generalisation and logical thinking, and in speech (phonetic audition).
The identical level of achievement for groups with and without elements of sustainability has only been detected in solving two tasks: defining the dominance of study or play motif in the affective sphere, and ìYes and Noî, which defines the ability to act according to rules. These similarities may be because cognitive motivation is dominant among seven-year-old children. Similar results in ìYes and Noî activity may be explained by the fact that by the age of seven, a child with a relevantly developed cognitive need is able to play with rules. The development of a child is smoother if educators create a proper environment for developing childís biological potential. This problem has been widely studied and is known in pedagogical practice, the evidence of which is the process of preparation for school.
Why did we decide to offer a solution of this issue from the perspective of sustainability? The process of preparation has a lasting effect on the life of a child. Successful pre-school preparation can positively influence how a child perceives him/ herself, the environment, and events. If school preparation takes place in the context of sustainability, then it may provide a context where a child may have greater success and achievement motivation. To achieve something for a child means to achieve a goal and to overcome difficulties.
The results of this study indicate that if the pre-school curriculum includes elements of sustainability, the process of preparing children for school is more effective and children may possibly be more successful at school.
